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Ⱥɧɧɨɬɚɰɢɹ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ ɩɨɥɭɱɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɞɚɜɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɩɚɬɪɨɧɟ 
ɫ ɝɢɞɪɢɞɨɦ ɩɪɢ ɟɝɨ ɧɚɝɪɟɜɚɧɢɢ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɡɧɚɱɟɧɢɹɦ ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ ≈ 6 %. 
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Ⱥɧɨɬɚɰɿɹ. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɦ ɲɥɹɯɨɦ ɨɬɪɢɦɚɧɨ ɡɚɥɟɠɧɨɫɬɿ ɬɢɫɤɭ ɜɨɞɧɸ ɜ ɩɚɬɪɨɧɿ ɡ ɝɿɞɪɢ-
ɞɨɦ ɩɪɢ ɣɨɝɨ ɧɚɝɪɿɜɚɧɧɿ. ɉɨɤɚɡɚɧɨ, ɳɨ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɚɧɿ ɜɿɞɩɨɜɿɞɚɸɬɶ ɬɟɨɪɟɬɢɱɧɢɦ ɡɧɚ-
ɱɟɧɧɹɦ ɿɡ ɩɨɯɢɛɤɨɸ ≈ 6%. 
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Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɯɪɚɧɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɚɜ-
ɬɨɦɨɛɢɥɟ ɹɜɥɹɟɬɫɹ ɯɪɚɧɟɧɢɟ ɜ ɫɜɹɡɚɧɧɨɦ ɫɨ-
ɫɬɨɹɧɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɜ ɮɨɪɦɟ ɝɢɞɪɢɞɨɜ  
ɢɧɬɟɪɦɟɬɚɥɥɢɞɨɜ [1, 2]. ɇɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤ-
ɬɢɜɧɵɦ ɢ ɢɡɭɱɟɧɧɵɦ ɹɜɥɹɟɬɫɹ ɢɧɬɟɪɦɟɬɚɥ-
ɥɢɞ LaNi5 [2].  

Ɉɞɧɨɣ ɢɡ ɩɪɨɛɥɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɢɯ ɫɢɫɬɟɦ 
ɹɜɥɹɟɬɫɹ ɢɯ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɨɫɬɶ, ɨɛɭ-
ɫɥɨɜɥɟɧɧɚɹ ɫɜɨɣɫɬɜɚɦɢ ɜɨɞɨɪɨɞɚ ɢ ɫɚɦɨɣ ɫɢ-
ɫɬɟɦɨɣ ɯɪɚɧɟɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɩɪɟɞɟɥɟɧɢɟ 
ɢɡɦɟɧɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɟɬɚɥɥɨɝɢɞɪɢɞɧɨɝɨ 
ɩɚɬɪɨɧɚ ɫ ɜɨɞɨɪɨɞɨɦ ɢ ɜɪɟɦɟɧɢ ɞɨ ɟɝɨ ɪɚɡɪɭ-
ɲɟɧɢɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ 
ɬɟɩɥɚ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. 
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ȼ ɪɚɛɨɬɚɯ [2, 3] ɩɪɢɜɟɞɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɦɟɬɚɥɥɨɝɢɞɪɢɞɧɵɯ ɫɢɫɬɟɦ, ɞɢɧɚɦɢɤɚ ɜɵɞɟ-
ɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɢɡ ɝɢɞɪɢɞɚ, ɚ ɬɚɤɠɟ ɪɹɞ ɢɯ 
ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜ ɪɟɠɢɦɟ 
ɯɪɚɧɟɧɢɹ. 
 

ȼ ɪɚɛɨɬɟ [4] ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɬɟɨɪɟɬɢɱɟɫɤɢɟ 
ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ ɞɨ ɪɚɡɪɭɲɟɧɢɹ ɧɚɫɵɳɟɧɧɵɯ 
ɜɨɞɨɪɨɞɨɦ ɝɢɞɪɢɞɧɵɯ ɫɢɫɬɟɦ ɩɨɞ ɜɨɡɞɟɣ-

ɫɬɜɢɟɦ ɩɨɜɵɲɟɧɧɨɣ ɜɧɟɲɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɚ 
ɬɚɤɠɟ ɩɨɥɭɱɟɧɵ ɞɢɫɤɪɟɬɧɵɟ ɦɨɞɟɥɢ ɡɚɜɢɫɢ-

ɦɨɫɬɢ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ 

ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɯɚɪɚɤɬɟɪɚ 
ɟɟ ɢɡɦɟɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɫɬɟɩɟɧɢ ɧɚɫɵɳɟɧɢɹ 
ɝɢɞɪɢɞɚ ɜɨɞɨɪɨɞɨɦ. ȼ ɪɚɛɨɬɟ [5] ɩɪɢɜɟɞɟɧɵ 

ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ 
ɝɢɞɪɢɞɧɨɦ ɩɚɬɪɨɧɟ ɩɪɢ ɟɝɨ ɧɚɝɪɟɜɚɧɢɢ ɜ ɨɬ-
ɤɪɵɬɨɦ ɩɥɚɦɟɧɢ. ȼ ɪɚɛɨɬɟ [6] ɩɪɢɜɟɞɟɧ ɪɟ-
ɡɭɥɶɬɚɬ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨ ɧɚɝɪɟɜɭ ɝɢɞɪɢɞɧɨɝɨ 
ɩɚɬɪɨɧɚ ɞɨ ɦɨɦɟɧɬɚ ɟɝɨ ɪɚɡɪɭɲɟɧɢɹ.  
 

Ɉɞɧɚɤɨ ɜ ɪɚɛɨɬɚɯ [5, 6] ɨɬɫɭɬɫɬɜɭɸɬ ɪɟɡɭɥɶ-
ɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɤɨ-
ɬɨɪɵɟ ɛɵ ɩɨɡɜɨɥɢɥɢ ɫɭɞɢɬɶ ɨɛ ɚɞɟɤɜɚɬɧɨɫɬɢ 

ɩɪɢɜɟɞɟɧɧɵɯ ɦɨɞɟɥɟɣ [4] ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ 
ɧɢɡɤɢɦ ɬɟɩɥɨɜɵɦ ɩɨɬɨɤɚɦ (q<30 ɤȼɬ/ɦ2). 

 

ぴñ¿á ó äÜïöíÖÜç¡í £íÑíôó 

 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɷɤɫɩɟɪɢ-

ɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ ɡɚɜɢɫɢɦɨɫɬɟɣ ɞɚɜɥɟɧɢɹ 
ɜɨɞɨɪɨɞɚ ɜ ɩɚɬɪɨɧɟ ɫ ɦɟɬɚɥɥɨɝɢɞɪɢɞɨɦ  

LaNi5Hx ɩɪɢ ɟɝɨ ɧɚɝɪɟɜɚɧɢɢ ɢ ɢɯ ɫɪɚɜɧɟɧɢɟ ɫ 
ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɛɨɬɨɣ [4]. 

 

ぢëÜçñÑñÖóñ ~¡ïäñëó½ñÖöí 

 

ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɢɫɫɥɟ-
ɞɨɜɚɥɚɫɶ ɞɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɧɚ ɜɧɟɲɧɟɣ ɫɬɨɪɨɧɟ ɨɛɨɥɨɱɤɢ ɝɢɞɪɢɞɧɨɝɨ 
ɩɚɬɪɨɧɚ ɢ ɞɚɜɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɧɟɦ ɩɪɢ ɜɨɡ-
ɞɟɣɫɬɜɢɢ ɧɚ ɝɢɞɪɢɞɧɵɣ ɩɚɬɪɨɧ ɬɟɩɥɨɜɵɯ ɩɨ-
ɬɨɤɨɜ.  
 

ɇɚɝɪɟɜ ɝɢɞɪɢɞɧɨɝɨ ɩɚɬɪɨɧɚ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɫ 
ɩɨɦɨɳɶɸ ɧɢɯɪɨɦɨɜɨɣ ɧɢɬɢ ɞɢɚɦɟɬɪɨɦ  

0,8 ɦɦ ɢ ɭɞɟɥɶɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 2,2 Ɉɦ/ɦ. 

ɉɪɢ ɷɬɨɦ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɬɪɢ ɫɟɪɢɢ ɷɤɫɩɟ-
ɪɢɦɟɧɬɨɜ ɫ ɩɨɞɜɨɞɢɦɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɤ ɨɛ-

ɦɨɬɤɟ 70 ȼ, 110 ȼ ɢ 150 ȼ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɩɪɢɛɨɪ ɢɡɦɟɪɢ-

ɬɟɥɶɧɵɣ ɢ ɪɟɝɭɥɢɪɭɸɳɢɣ ɊɌɗ-4.8-11  

«ɗɪɝɨɫ» ɫ ɬɟɪɦɨɩɚɪɨɣ ɬɢɩɚ ɌɏɄ. Ⱦɚɜɥɟɧɢɟ ɜ 

ɩɚɬɪɨɧɟ ɢɡɦɟɪɹɥɨɫɶ ɫ ɩɨɦɨɳɶɸ ɩɪɟɨɛɪɚɡɨɜɚ-
ɬɟɥɹ ɞɚɜɥɟɧɢɹ ɬɢɩɚ Ɇɉ, ɱɬɨ ɩɨɡɜɨɥɹɥɨ ɪɟɝɢ-

ɫɬɪɢɪɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟ-
ɧɢɹ ɫ ɩɨɦɨɳɶɸ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ.  
 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɢ ɢɫɩɨɥɶ-
ɡɨɜɚɧɵ ɝɢɞɪɢɞɧɵɟ ɩɚɬɪɨɧɵ ɞɢɚɦɟɬɪɨɦ 38 ɦɦ 

ɢ ɞɥɢɧɨɣ 240 ɦɦ, ɜɵɩɨɥɧɟɧɧɵɟ ɢɡ ɫɬɚɥɢ ɢ 

ɡɚɩɨɥɧɟɧɵɟ ɢɧɬɟɪɦɟɬɚɥɥɢɞɨɦ LaNi5 ɜ ɤɨɥɢ-

ɱɟɫɬɜɟ 800 ɝ (ɪɢɫ. 1). 

 

 
 

Ɋɢɫ. 1. Ɏɨɬɨ ɝɢɞɪɢɞɧɵɯ ɩɚɬɪɨɧɨɜ  
 

ɋɜɹɡɶ ɦɟɠɞɭ ɆȼȺ8, ɊɌɗ-4.8 ɢ ɤɨɦɩɶɸɬɟɪɨɦ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɢɧ-

ɬɟɪɮɟɣɫɨɜ «Ɉɜɟɧ» Ⱥɋ4 (ɫɬɚɧɞɚɪɬ RS-485) ɨɬ 
ɆȺȼ8 ɢ Ⱥɋ3-Ɇ (ɫɬɚɧɞɚɪɬ RS-485) ɨɬ  
ɊɌɗ-4.8. Ɉɛɳɢɣ ɜɢɞ ɫɬɟɧɞɚ ɩɨɤɚɡɚɧ ɧɚ  
ɪɢɫ. 2. 

 

 
 

Ɋɢɫ. 2. ȼɧɟɲɧɢɣ ɜɢɞ ɫɬɟɧɞɚ 
 

ɉɨɞɝɨɬɨɜɤɚ ɝɢɞɪɢɞɧɨɝɨ ɩɚɬɪɨɧɚ ɤ ɷɤɫɩɟɪɢ-

ɦɟɧɬɭ ɩɪɨɜɨɞɢɥɚɫɶ ɫɨɝɥɚɫɧɨ ɫɯɟɦɟ, ɩɪɢɜɟ-
ɞɟɧɧɨɣ ɧɚ ɪɢɫ. 3: 

 

– ɤ ɜɧɟɲɧɟɣ ɨɛɨɥɨɱɤɟ ɩɚɬɪɨɧɚ 1 ɤɪɟɩɢɥɚɫɶ 
ɬɟɪɦɨɩɚɪɚ 2, ɢ ɩɚɬɪɨɧ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɟɝɨ 
ɱɚɫɬɢ ɨɛɦɚɬɵɜɚɥɫɹ ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɨɣ 

ɥɢɫɬɨɜɨɣ ɫɥɸɞɨɣ 3; 
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– ɩɨɜɟɪɯ ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɨɣ ɫɥɸɞɵ ɧɚɦɚ-
ɬɵɜɚɥɚɫɶ ɧɢɯɪɨɦɨɜɚɹ ɩɪɨɜɨɥɨɤɚ  4; 

– ɩɨɜɟɪɯ ɧɢɯɪɨɦɨɜɨɣ ɨɛɦɨɬɤɢ ɧɚɦɚɬɵɜɚɥɫɹ 
ɚɫɛɟɫɬɨɜɵɣ ɲɧɭɪ 5; 

– ɤ ɨɛɦɨɬɤɟ ɩɨɞɤɥɸɱɚɥɫɹ ɫɢɥɨɜɨɣ ɤɚɛɟɥɶ 6; 

– ɝɢɞɪɢɞɧɵɣ ɩɚɬɪɨɧ ɬɟɩɥɨɢɡɨɥɢɪɨɜɚɥɫɹ ɫ 
ɩɨɦɨɳɶɸ ɚɫɛɟɫɬɨɤɚɪɬɨɧɚ 7; 

– ɝɢɞɪɢɞɧɵɣ ɩɚɬɪɨɧ 1 ɫ ɢɧɬɟɪɦɟɬɚɥɥɢɞɨɦ 8 

ɧɚɫɵɳɚɥɫɹ ɜɨɞɨɪɨɞɨɦ (ɩɨɫɥɟ ɫɨɨɬɜɟɬɫɬɜɭɸ-

ɳɟɝɨ ɩɪɨɰɟɫɫɚ ɚɤɬɢɜɚɰɢɢ [7]). 
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Ɋɢɫ. 3. ɋɯɟɦɚ ɢ ɮɨɬɨ ɝɢɞɪɢɞɧɨɝɨ ɩɚɬɪɨɧɚ, 
ɩɨɞɝɨɬɨɜɥɟɧɧɨɝɨ ɤ ɷɤɫɩɟɪɢɦɟɧɬɭ: 1 – 

ɝɢɞɪɢɞɧɵɣ ɩɚɬɪɨɧ; 2 – ɬɟɪɦɨɩɚɪɚ; 3 – 

ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɚɹ ɫɥɸɞɚ ɩɚɬɪɨɧɚ; 4 – 

ɧɢɯɪɨɦɨɜɚɹ ɫɩɢɪɚɥɶ; 5 – ɚɫɛɟɫɬɨɜɵɣ 

ɲɧɭɪ; 6 – ɫɢɥɨɜɨɣ ɷɥɟɤɬɪɨɤɚɛɟɥɶ; 7 – ɚɫ-
ɛɟɫɬɨɤɚɪɬɨɧ; 8 – ɢɧɬɟɪɦɟɬɚɥɥɢɞ; 9 – ɜɟɧ-

ɬɢɥɶ ɛɚɥɥɨɧɚ 
 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɧɚ ɪɢɫ. 4 ɩɪɢɜɟɞɟɧɵ ɪɟ-
ɡɭɥɶɬɚɬɵ ɬɪɟɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ (U=70 ȼ) ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɡɚɜɢɫɢɦɨɫɬɢ ɞɚɜɥɟɧɢɹ ɜɨɞɨɪɨ-
ɞɚ ɜ ɩɚɬɪɨɧɟ ɩɪɢ ɟɝɨ ɧɚɝɪɟɜɚɧɢɢ (Pi,  1;3i ), 

ɭɫɪɟɞɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɚɜɥɟɧɢɹ (Pc), ɚ ɬɚɤɠɟ 
ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-
ɧɵɯ ɡɧɚɱɟɧɢɣ ɞɚɜɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɩɚɬɪɨɧɟ 
ɨɬ ɭɫɪɟɞɧɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ (Ȣi,  1;3i ). 

 

ɂɡ ɪɢɫɭɧɤɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɨɬ-
ɤɥɨɧɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɞɚɜ-
ɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɩɚɬɪɨɧɟ ɨɬ ɭɫɪɟɞɧɟɧɧɨɝɨ 

ɡɧɚɱɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 9 %. ɗɬɨ ɦɨɠɧɨ 
ɨɛɴɹɫɧɢɬɶ ɩɨɝɪɟɲɧɨɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɞɚɜ-
ɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɨɝɪɟɲɧɨɫɬɶɸ ɨɩɪɟɞɟ-
ɥɟɧɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ ɝɢɞɪɢɞɚ ɧɚ ɧɚɱɚɥɶɧɨɦ 

ɷɬɚɩɟ, ɚ ɬɚɤɠɟ ɧɟɫɤɨɥɶɤɨ ɨɬɥɢɱɚɸɳɢɦɢɫɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ LaNi5 ɜ ɩɚɬɪɨɧɚɯ. 
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Ɋɢɫ. 4. Ɂɚɜɢɫɢɦɨɫɬɶ ɞɚɜɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɩɚ-
ɬɪɨɧɟ ɩɪɢ ɟɝɨ ɧɚɝɪɟɜɚɧɢɢ ɢ ɨɬɧɨɫɢɬɟɥɶ-
ɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɡɧɚ-
ɱɟɧɢɣ ɞɚɜɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɩɚɬɪɨɧɟ ɨɬ 
ɭɫɪɟɞɧɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ: 1 – ɭɫɪɟɞɧɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɩɚɬɪɨɧɟ 
(Pc); 2 – P1; 3 – P2; 4 – P3; 5 – ɨɬɧɨɫɢ-

ɬɟɥɶɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɡɧɚɱɟɧɢɹ ɜ ɷɤɫɩɟɪɢ-

ɦɟɧɬɟ ʋ1 (Ȣ 1); 6 – Ȣ 2; 7 – Ȣ3 
 

ɇɚ ɪɢɫ. 5 ɩɪɢɜɟɞɟɧɵ ɭɫɪɟɞɧɟɧɧɵɟ ɪɟɡɭɥɶɬɚ-
ɬɵ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɡɚ-
ɜɢɫɢɦɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɫɬɟɧɤɟ ɩɚɬɪɨɧɚ ɢ 

ɞɚɜɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɩɚɬɪɨɧɟ ɩɪɢ ɟɝɨ ɧɚɝɪɟ-
ɜɚɧɢɢ. 
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Ɋɢɫ. 5. Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɫɬɟɧɤɟ 
ɩɚɬɪɨɧɚ ɢ ɞɚɜɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɩɚɬɪɨɧɟ 
ɩɪɢ ɟɝɨ ɧɚɝɪɟɜɚɧɢɢ: 1 – Ɍɷ1; 2 –  Ɋɷ1; 3 –  

Ɍɷ2; 4 – Ɋɷ2; 5 – Ɍɷ3; 6 – Ɋɷ3; 1, 2 – ɧɚɩɪɹ-
ɠɟɧɢɟ ɧɚ ɨɛɦɨɬɤɟ U=150 ȼ; 3, 4 –  

U=110 ȼ; 5, 6 – U=70 ȼ 
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ɂɡ ɪɢɫ. 5 ɫɥɟɞɭɟɬ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ 
ɧɚ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɨɤɚɡɵ-

ɜɚɟɬ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɨɛɦɨɬɤɟ, ɬ.ɟ. ɬɟɩɥɨɜɨɣ 

ɩɨɬɨɤ, ɩɨɞɜɨɞɢɦɵɣ ɤ ɩɚɬɪɨɧɭ. 

 

ɇɚ ɪɢɫ. 6 ɩɪɢɜɟɞɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɞɚɜɥɟɧɢɹ 
ɨɬ ɜɪɟɦɟɧɢ. 
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Ɋɢɫ. 6. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱɟɬ-

ɧɵɯ ɡɧɚɱɟɧɢɣ ɞɚɜɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɩɚ-
ɬɪɨɧɟ ɨɬ ɜɪɟɦɟɧɢ: 1 – Ɋɷ1; 2 – Ɋɬ1; 3 – ȟ1; 

4 – Ɋɷ2; 5 – Ɋɬ2; 6 – ȟ2; 7 – Ɋɷ3; 8 – Ɋɬ3;  
9 – ȟ3 

 

ɂɡ ɪɢɫ. 6 ɫɥɟɞɭɟɬ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟ-
ɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 
ɩɨɪɹɞɤɚ 6 %, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ ɨɛ ɚɞɟɤ-
ɜɚɬɧɨɫɬɢ ɦɨɞɟɥɢ, ɩɨɥɭɱɟɧɧɨɣ ɜ ɪɚɛɨɬɟ [4]. 

 

Ɋɚɡɧɢɰɭ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢ ɬɟɨɪɟɬɢɱɟ-
ɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ 
ɩɨɝɪɟɲɧɨɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɫɵɳɟɧɧɨɫɬɢ 

ɝɢɞɪɢɞɚ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ, ɩɨɝɪɟɲɧɨɫɬɹɦɢ 

ɨɩɪɟɞɟɥɟɧɢɹ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɚ ɬɚɤ-
ɠɟ ɩɪɢɧɹɬɵɦɢ ɞɨɩɭɳɟɧɢɹɦɢ ɜ ɦɨɞɟɥɢ [4]. 

 

ゑ▲çÜÑ▲ 

 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ ɩɨɥɭɱɟɧɵ ɡɚɜɢ-

ɫɢɦɨɫɬɢ ɞɚɜɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɩɚɬɪɨɧɟ ɫ ɝɢɞ-

ɪɢɞɨɦ LaNi5Hx ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɧɟɝɨ ɬɟɩ-

ɥɨɜɵɯ ɩɨɬɨɤɨɜ q <30 ɤȼɬ/ɦ2. ɉɨɥɭɱɟɧɧɵɟ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɡɜɨɥɢɥɢ ɫɞɟ-
ɥɚɬɶ ɜɵɜɨɞ ɨɛ ɚɞɟɤɜɚɬɧɨɫɬɢ ɬɟɨɪɟɬɢɱɟɫɤɨɣ 

ɦɨɞɟɥɢ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ [4]. ɉɨɤɚɡɚɧɨ, ɱɬɨ 

ɩɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ ɜ ɫɨɨɬɜɟɬ-
ɫɬɜɢɢ ɫ [4] ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ 6 %. 
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